The aim of this paper is to find the stability of unified chaotic system through studying different systems. The unified chaotic system is divided into three systems by depending on the values of  , when 8 . 0 0    1 8 . 0    ‫نظام‬ ‫يصبح‬ ‫الموحد‬ ‫النظام‬ ‫فان‬ . ‫تشين‬ ‫الموحد.‬ ‫المضطرب‬ ‫النظام‬ ‫ية‬ ‫ار‬ ‫استقر‬ ‫إلى‬ ‫يقودنا‬ ‫األنظمة‬ ‫هذه‬ ‫ية‬ ‫ار‬ ‫استقر‬ ‫تحليل‬ ‫اسة‬ ‫وبدر‬ ‫المفتاحية:‬ ‫الكلمات‬ ‫معايير‬ , ‫االستقرارية‬ , ‫لورانس‬ ‫عائلة‬ ‫الموحد,‬ ‫المضطرب‬ ‫النظام‬ Routh-Hurwitz
, the unified chaotic system becomes Lorenz system; when 8 . 0 =  ; it becomes L u  system, when ; the unified chaotic system becomes Chen system. Investigations the stability analysis of these systems leads to the stability of the unified chaotic system. In 1963, Lorenz found the first chaotic system, which is a third order autonomous system with only two multiplication-type quadratic terms but displays very complex dynamical behaviors [10] . In 1999, Chen found another similar but topologically non-equivalent chaotic system , Chen system [3] . In 2002, L u  and Chen found a new chaotic system, bearing the name of the L u  system [1] . In the same year, L u  et al. unified above the three chaotic systems into one chaotic system which is called unified chaotic system [2] . The unified chaotic system was produced as a kind of unique and unified classification between the Lorenz and the Chen attractors, both in theory and in simulation. Of particularly interesting is that this unified system is likely the simplest chaotic system that bridges the gap between the Lorenz and the Chen system, and so it contributes to a better understanding of a family of 3dimensional autonomous quadratic chaotic systems [4] .
Keywords
The nonlinear differential equations that describe the unified chaotic system are following form [2, 4, 8] :
, this system which describes a large family of chaotic systems containing the Lorenz and Chen system as two extremes and the L u  system as a transition in between [10] . Recently, there are some analytical results reported about these chaotic systems, which are called the Lorenz family [3] .
, system (1) is called the generalized Lorenz system; when
; it becomes the generalized L u  system; when
system (1) is called the generalized Chen system [2, 9] .
The three critical points of system (1) can be found in [4] as follows:
and studied the stability at these points. Finally, cleared that this system is unstable for
, without depended on the Lorenz, Chen and L u  systems.
In this paper, we find the stability conditions of L u  system and obtain on helping results; finally, we find the same results which found in [4] , but with another method, by using the three chaotic systems to investigate the stability of system (1).
2-Preliminaries:
The following notations will be used for the remaining of this paper. The mathematical model of Lorenz system is a system of nonlinear ordinary differential equations which has the following form: [5] . The mathematical model of L u  system also is a system of nonlinear ordinary differential equations which has the form:
One can see that the three dynamical systems, all are nonlinear ordinary differential equation systems of third degree. And all x derivative in those systems are multiplied by a number  . The only difference is the form of y derivative [1] . According to Vanecek and Celikovsky definition. They separated the system into linear and quadratic parts. In the linear part of system described by the matrix [8, 9] . 
3-Helping Results:
Regarding the basic dynamical behaviors of the Lorenz system, we have the following observations.
Lemma 1 [7]:
In system (2) ( i) if r < 1 , then this system has only one critical point,
( ii ) if r > 1 , then this system has three critical points :
In fact, linearized system (2) about the critical point ) 0 , 0 , 0 ( 0 S yields the following characteristic equation [7] : , then this system has three critical points : 
4-Main results:
It is easy to verify that the L u  system has three critical points: The characteristic equation is:
, and three eigenvalues corresponding to the critical point 0 S are: In the following, we consider the stability of the system (4) at the critical points + S and − S , Because the system is invariant under the transformation [1] , so one only needs to consider the stability of any one of the both . The stability of the system (4) at critical point , consequently we must prove that r r Now, to simplify computations for our results, we described the system (1) as follows: 
We will use the following Corollary, which enables us to find the Jacobian matrix directly for Lorenz family at So, the Jacobian matrix at + S by using Corollary 1 is given by: 
Corollary2:
The third coefficient values ( C ) of the cubic equations (5, 6, 7, 8, 10, 15, 19, 21) ,system (17) becomes the generalized system(4),and by Proposition 1,then system(4) is always unstable, consequently system (17) 
-Conclusion:
In this paper, we have investigated the stability of unified chaotic system by using three chaotic systems (Lorenz, Chen and L u  systems). By this method we justified the same results which have been found by previous methods. An illustrative example shows the effectiveness and feasibility of this method.
